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Several 3-substituted benzoxazolo [3,2-c] [1,2,4) triazoles
3-6 have been synthesised and screened for their herbicidal
activities against Echinochloa oryzicola, Echinochloa CI"IIS-
galli. Oryza sativa. Glycine max and antifungal activities against
Aspergillus niger.Pyricularia orl'zae.
The benzoxazoles are biologically versatile as they
have been found to be tranquilizers', bactericidal
and antifolics'. However, these heterocyclics have
not been extensively exploited in the area of pesti-
cides though their phosphate and thiophosphatc de-
rivatives'" have been reported to be insecticides and
herbicides"? as well.
1,2,4-Triazoles and related compounds are known
as biologically active agents 10-12 Literature survey
reveals that almost no record on biocidal properties
of benzoxazolotriazoles are available. With this ob-
jective in mind and in continuation of our work on
fused heterocyclesl+!" of pesticidal interest. we re-
port herein the synthesis and pesticidal activity of the
title compounds.
The required starting material 2-mercaptoben-
zoxazole 1 on refluxing with hydrazine hydrate in
methanol yielded corresponding 2- hydrazinoben-
zoxazoles 2 which on treatment with appropriate
acids furnished 3-substituted benzoxazolo [3,2-c]
[1,2,4] triazoles 3-6 (Scheme I, Table I).
Herbicidal activity
All the compounds were subjected to primary post
and pre-emergent herbicidal evaluation at a rate of
8.0, 4.0, 1.0 and 0.5 kg/ha. The test species are
Echinochloa oryzicola. Echinochloa crus-galli,
Oryza sativa and Glycine max.
Note
General procedure
Test plants were grown and maintained in clay
loam under green house condition throughout the
experiment In case of post- emergent evaluation. the
test compound solution was directly sprayed over 10
days old plants growing in 100 cm2 pots In case of
pre-emergent evaluation the test compound solution
was dripped uniformly onto the soil surface in a 100
cm2 pots where the test plants were just sown and
covered with a thin layer of soil. Visual observation
was made in each case 20 days after the treatment
using the following scores: 5, (l00%). 4, (99-75%).
3; (74-35%); 2. (34-5%) and I, (4-0%). The most
active compound was found to be 6d (100% at 8.0
kg/ha and 75% at 0.5 kg/ha). Its activity is probably
due to the presence of a 4-chloro group on phenoxy
ring. The detailed data on compounds 4e, 6d and 6e
having promising herbicidal activity are given in
Table II.
Fungicidal activity
Fifteen compounds were screened for their anti-
fungal activity by agar growth technique? against
Aspergillus niger and Pyricularia oryzae at 1000
ppm, 100 ppm and 10 ppm concentrations. respec-
tively. The number of replications in each case were
three. The inhibitory activities were compared with
carbendazim tested under similar conditions. The
percentage inhibition after the incubation for 7 days
was calculated by following equation:
% Inhibition = U;_-:_T) x 100
C
where C is the diameter of the mycelial colony (in
mm) on the control plate and T is the diameter of the
mycelial colony (in mm) on the treated plate.
Amongst the tested compounds the most active
compound 6d showed activity nearly comparable
(94% at 1000 ppm) to that of carbendazim (98% at
1000 ppm). Other compounds were found to be mod-
erate to poorly active. The results of further investi-
gation on compound 6d on wider range of fungi as
well as at higher dilution was not encouraging.
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a) R = 4-0H ; b) R = 2-CH3; c) R = 3-CH3 ;











a) R = 4-CI ; 3-CH3; b) R = 4-CH3; c) R = 2-CH3;
d) R = 4-Cl ; c) R = 2-Cl ; f) R = H.
Scheme I
Experimental
All melting points are uncorrected. IR spectra
were recorded in KBr on a Perkin-Elmer-881 spec-
trophotometer and 1 HNMR spectra on a Perkin-El-
mer R-32 spectrometer at 60 MHz.
3-Substituted benzoxazolo 13,2-c) 11,2,4) triazoles
3. A mixture of2-hydrazinobenzoxazole (3.0 g) and
carbon disulphide (2.3 mL) was refluxed in methanol
for 4 hr. Excess of solvent was removed and the
residue poured onto crushed ice. The precipitated
product was separated and crystallised from aq. etha-
nol to give 3, m.p. 175°C; IR(KBr): 2600 (SH), 1620
(C=N), 1590, 1560, 1530 (aromatic), 1240 and 1080
em:' (C-O-C); lH NMR (DMSO-d6): s 7.3-7.5 (m,
4 H, Ar-H), peak for -SH could not be observed.
3-(Subtituted aryl) benzoxazolo 13,2-c) 11,2,4]
triazoles 4. A mixture of 2-hydrazinobenzoxazole
(3.0 g) and 4-hydroxybenzoic acid (2.8 g) was re-
fluxed in methanol for 4 hr. Excess of solvent was
removed and the residue poured onto crushed ice.
The precipitated product was separated and crystal-
lised from aq. ethanol to give 4a; m.p. 138°C; IR
(KBr): 3320 (OH), 1620 (C=N), )585, 1500, 1440
(aromatic), 1250 and 1050 cm' (C-O-C); 'IH NMR
(DMSO-c4): & 6.8-7.1 (m, 8H, Ar-H), 8.5 (b, I H,
-OH).
Compounds 4b-g were prepared similarly and
their characterization data are given in Table I.
3-Benzylbenzoxazolo [3,2-c] [1,2,4] triazole 5. A
mixture of 2-hydrazinobenzoxazole (3.0 g) and
phenylacetic acid (2.6 g) was refluxed in methanol
for 4 hr. The mixture on usual work-up as described
for 4 gave 5, m.p. 182°C: IR(KBr): 1620 (C=N),
1590, 1500 and 1450 cm' (aromatic); ,IH NMR
(DMSO-d6): & 4.4 (s, 2 H, -CH~), 6.7-7.8 (m. 9H,
Ar-H).
3-Su bstituted aryloxymethylbenzoxazolo [3,2-c)
[1,2,41 triazoles 6. A mixture of 2-hydrazinoben-
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Table I - Characterisation data of compounds J, 4a-g, 5 and 6.-f
Compd m.p. Yield Mol. formula Found (%)(Calc.)
°C (%)
C H N
J 175 75 CsHsN30S 50.36 2.81 22.08
(50.26 2.61 21.98)
4. 138 71 CI4H9N30z 67.03 3.78 16.66
(66.93 3.58 16.73)
4b 120 65 CIsHl1N30 72.18 4.30 16.68
(72.28 4.41 16.86)
4c 148 68 CIsHl1N30 72.10 4.21 16.66
(72.28 4.41 16.86)
4d 112 62 CI4HsN3OCI 62.39 3.09 15.48
(62.33 2.96 15.58)
4e 134 63 CI4HION40 67.33 3.89 22.20
•• (67.20 4.00 22.40)
4f 173 73 CJ4HSN403 60.12 2.75 20.13
(60.00 2.85 20.(0)
4g 108 71 CJ4H9N30 71.32 3.92 17.98
(71.48 3.82 17.87)
5 182 73 CJSHIJN30 72.38 4.61 16.61
(72.28 4.41 16.86)
6. 154 68 CJ6HJ3N30:zCI 60.93 4.36 13.51
(61.04 4.13 13.35)
6b 182 68 CJ6HJ3N30z 68.68 4.80 14.89
(68.81 4.66 15.05)
6c 139 67 CJ6HJ3N30z 68.60 4.90 14.99
(68.81 4.66 15.05)
6d 130 72 CJSHlON30zCl 60.19 3.52 14.81
(60.10 3.34 15.02)
6e 142 64 CJSHlON30:zC1 60.34 3.41 14.88
(60.10 3.34 15.02)
6f 176 70 CJSHJIN30z 67.82 4.32 15.62
(67.92 4.15 15.84)
Table II - Herbicidal activity of compounds 4e, 6d and 6e
Compd Application rate Post-emergence species Pre- emergence species
kgIha E.or. E.cr. O.sa. G.rnax E.or. E.cr. O.sa. G.rnax
4e 8.0 5 5 4 4 5 5 4 5
4.0 5 4 4 4 4 5 5 4
1.0 3 2 2 2 3 3 2 3
0.5 2 1 1 1 2 2 1 1
6d 8.0 5 5 5 5 5 5 5 5
4.0 4 5 5 4 5 4 4 4
1.0 4 4 3 4 4 4 4 4
0.5 3 3 3 3 4 3 3 4
6e 8.0 5 5 5 5 5 5 5 4
4.0 4 4 4 4 4 4 4 4
1.0 4 3 2 1 3 2 2 2
0.5 1 1 1 1 1 1 1 1
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noxyacetic acid (3.6 g) was refluxed in methanol for
4 hr. The mixture on usual work-up as described for
4 gave 6a, m.p. 154°C; IR(KBr): 1610 (C=N), 1590,
1560 and 1470 em" (aromatic); IH NMR (DMSO-
-d6): 0 2.3 (s, 3 H, -CH3), 4.6 (s, 2H, -OCH2), 7.l-7.5
(m, 7 H) Ar-H).
Compounds 6b- f were prepared similarly and their
characterization data are given in Table I.
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